Background-The burden and determinants of airway disease in the population of southern Africa, which is currently undergoing rapid, often uncontrolled, urbanisation and industrialisation, are unknown. Previous surveys have focused on specific occupational groups and few have included women. This paper describes the respiratory status in a 30% probability sample of 206 men and 203 women drawn from an urban black Johannesburg workforce of almost 1500, all working for an educational institution. 
by gender in relation to smoking, past work exposures, past and recent respiratory conditions, and socioeconomic indicators. Results -Symptom prevalence was high, bronchitic symptoms in men being related to smoking and previous occupational exposure, and in women to smoking despite the low intensity of their habit. Phlegm and wheezing were related to childhood respiratory illness in both men and women. FVC and FEV,, based on all subjects including smokers, were higher than previously reported for Data were analysed using the statistical analysis system (SAS). Results for men and women were analysed separately. Means and standard deviations were calculated for continuous data, and percentages for categorical data. Because of the small number of exsmokers, these were combined with current smokers as "ever smokers" for analysis. Packs per year were calculated by multiplying the number of cigarettes smoked per day by 365 and dividing by 20, the average pack size. Two socioeconomic indicators based on job title and education level achieved were derived for each subject as follows. Jobs were classified as unskilled and semi-skilled/professional, according to a widely used South African job classification system,35 taking into account that used at the University. Educational achievement was classified into three categories: none to grade 4, grades 5 to 9, and grade 10 (school leaving certificate) and above.
The prevalence of cough and phlegm was derived from a "yes" response to either of the following two questions: "do you usually cough (or bring up phlegm) first thing in the morning", or "during the day or at night?" Prevalence of breathlessness was derived from a "yes" response to any of the following questions on breathlessness: "when hurrying or walking up a slight hill"; "when walking with people of own age on level ground"; and having "to stop for breath when walking at own pace on level ground." The prevalence of "wheeze" was derived from a "yes" answer to the question "does your chest ever sound wheezy or whistling?" The presence of any of the respiratory conditions listed was based on a "yes" answer to the question "have you ever had any of the following conditions", and the conditions were then listed by name. Logistic regression analyses (SAS) were used to identify the determinants of respiratory symptoms. A backward selection procedure was employed. Odds ratios and 95% confidence intervals were calculated for factors significant at the 5% level. Explanatory variables included in the analysis were age, smoking (ever/ never), reported past and recent respiratory illnesses, previous dust exposure, educational achievement (three categories), and job category (semi-skilled/skilled and/or professional).
Mean lung function values, standardised for height, were calculated for men and women in four age groups (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) , 45-54, 55+ years) and two smoking (never/ever) categories. Multiple regression analysis (GLM) was used to assess the effects of all the explanatory variables listed above for symptoms on lung function level, and stepwise regression analysis was used to identify significant determinants.
Estimates of I8 coefficients and R2 were also computed for the following models to enable comparison with published data: (1) lung function=f (age, standing height); (2) lung function= f (age, sitting height).
Results
Response rates were 921% (218 men, 214 women) for the questionnaire and 87 2% (206 men, 203 women) for both questionnaire and lung function tests. Of the 37 individuals who completed neither, six were out on assignments and one was on sabbatical leave. There were 13 refusals and, for 17, the reasons for non-participation were unknown. The average ages for men and women were similar, 42 years and 41 years respectively. Social, smoking, and other exposure characteristics of the study population are shown in table 1. The major ethnic groups in this workforce (as reflected by language of interview) were Sotho, Zulu, and Tswana, with Venda being the next most frequently represented group in men, and Xhosa in women. The majority of men (59 3%) were born and spent their childhood in rural areas, the majority of women (71 9%) in urban areas. This probably explains why the educational level achieved exceeded grade 4 for more women than men. Although 68% of men and 14% of women were current smokers, only 25 men and two women smoked more than 15 cigarettes per day. The men smoked an average of 309 packs per year, the equivalent of approximately 13 cigarettes per week, while the women smoked an average of 17 9 packs per year, the equivalent of approximately seven cigarettes per week.
Prevalences of respiratory symptoms and reported illnesses are shown in table 2. In both men and women the prevalences of cough, phlegm production, wheeze, and shortness of breath were higher in ever smokers than in never smokers. However, the differences were only significant for cough and phlegm in men, and for cough and shortness of breath in women. Shortness of breath was also significantly more frequently reported in women than in men, possibly related to their body mass index which, on average, fell into the obese range for all age groups.7 When the definition of shortness of breath was limited to that experienced "when walking with other people of your own age on level ground" and "stopping for breath when walking at your own pace on level ground", the overall prevalence of this symptom was less than 2% in both men and women. Generally past chest illnesses were reported by a higher proportion of ever smokers than never smokers, and in more women than men. Reported past chest illness and chest illness before the age of 16 were both strongly associ- ated with wheeze in men and women, and with shortness of breath in women. Table 4 shows the anthropometric characteristics of the subjects and their spirometric lung functions, standardised for height by gender, age, and smoking status. A secular trend in FVC, FEV1, and FEF25-75 with age is evident, with height standardised values progressively decreasing in the older age groups. In addition, in both men and women higher levels of FVC were recorded in ever smokers than in never smokers; however, these differences were not significant in the multivariate analysis when other determinants of lung function level were taken into account (table 5) . In men, although height standardised spirometric flow rates reflecting both large airway status (FEV,/FVC%) and small airway status (FEF25-75) were lower in ever smokers than in never smokers in univariate analyses, only the differences in FEV,/FVC% were significant in the multivariate analyses. In women the findings in relation to smoking were directionally similar, although none of the differences were significant in the multivariate analyses (table 5) . In addition, all spirometric values were higher in asymptomatic smokers than in never smokers (results not Table 5 Determinants of lung function expressed as mean (SD) differences from the age standardised average value for the reference category shown), although the differences were only significant for FVC (p < 0-05).
Other findings in the multivariate analysis (table 5) deserve comment. In women past dusty work was also associated with higher levels of FVC and FEV, consistent with a "healthy" worker effect. Job category (skilled/ professional v not) was also associated with higher levels of FVC in men and women, whereas the relations of education level to FEF25-75 were inconsistent in men, and nonsignificant in women. In women, but not in men, past chest injury was associated with a significant reduction in FVC, while chest illness before the age of 16 Both in men and in women age and standing height accounted for a greater proportion of variation than age and sitting height, while equations including age, standing height, sitting height, and sitting/standing height ratio (not shown) only marginally increased the R2 for FVC (to 0-432 in men and to 0 375 in women), and for FEV, (to 0 517 in men and to 0-392 in women). This study of the respiratory health status of a workforce comprising men and women not currently exposed to dust or fumes at work has shown high prevalences of bronchitic symptoms (related principally to current smoking and past exposures to inhaled pollutants, and to past respiratory illness), of wheezing (also related to past respiratory illness), and of shortness of breath in women (probably related to their high body mass index). While these associations are coherent and many have been reported in other more homogeneous populations, consideration of the potential sources of bias in the present findings is in order, particularly since all the explanatory variables examined were self reported. Such information is inevitably subject to recall bias which could not be evaluated. In addition, administration of the questionnaire in this study was not standard, since the interviewers translated freely from a written English version to the interviewee's language of choice. However, this method has been previously tested in a similar Johannesburg workforce and yielded a level of reproducibility, for instance, for sputum questions comparable to that obtained by standard methods in more homogeneous populations in the UK and the USA.5 In addition, psychological perceptions influence the reporting of respiratory symptoms36 and may have affected internal validity in the present study. For instance, in women childhood respiratory illness before the age of 16 was significantly associated with "usual phlegm" but not "usual cough" ( 
